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(54) Method for recording transport streams of data 



(57) A method for recording and storing independ- 
ent and/or simultaneous transport streams of data is 
suggested. The inventive method comprises at least a 
recording mode in which at least a first transport stream 
of data to be recorded/stored is received. The transport 
streams are divided into series of packets with respect 
to a predefined clock or with respect to their temporal 



relationships. To each transport stream and to the series 
of packets respectively a packet identifier is assigned. 
A series of partial transport streams is generated from 
at least said series of packet identifiers and said series 
of packets. A time series of said partial transport 
streams based on said clock is recorded and stored as 
a combined transport stream. 




Printed by Jouve, 75001 PARIS (FR) 

BNSDOCID: <EP 1067770A1 J_> 



1 EPT067770A1 2 



Description - 1 

[0001] The present invention relates Ida method for 
recording transport 'streams ot data according to the 
wording ot claim 1 . - 

[0002] It is* a matter of tact that organizing and con- 
necting electronic devices and in particular many types 
ot consumer equipment within a network' architecture 
becomes more and more important. This increasing im- 

- portance is based on a need of universal data and' con- 
trol exchange between the variety of such equipment. 
[0003] In particular consumer equipment can be con- 
nected and organized with respect to a common nel- 
work bus and/or interface which is used to receive-and 
to exchange digital as well as analog data. By organizing 
different consumer equipment and devices with respect 
to the aforementioned bus structure or the like the con- 
cept of the so called home network (HN) is generated. 
[0004] Within such a home network different devices 
: e". g. video cassette recorders (VCR), digital audio'and 
video broadcasting receiving devices and tuners (DAB, 
DVB), magnetic, magneto-optical arrcToptical disc de- 

■ vices (CD-ROM, DVD) and the like - may serve and be 
embedded as data sources and services. 
[0005] A known problem in networks and storage me- 
dia devices connected to such networks of the art is the 
fact that methods for storing data and storage media de- 
vices are in general constrained physically by their na- 
ture to have only one physical feed to the particular stor- 

' age medium or storage medium device. This is in par- 
ticular the case for tape-based devices, where the tape 
is capable of processing only a single or possibly a lim- 
ited number of continuous data streams. The same ap- 
plies for most disc media, and in particular for laser- 
based disc media, where only one physical storage feed 
can be supplied. 

[0006] Therefore, when applying known methods and 
devices for recording and storing transport streams of 
data, the recording process is limited 1 to receive data 
from only one data stream or channel and therefore from 
only a single arid isolated source of data at anyone time. 
That means, when state of the art methods and devices 
for recording and storing transport streams of data are 
applied to network architectures with a multiplicity of is- 
ochronous channels and therefore transport streams of 
data, only one service fed into the network' can be re- 
corded on a particular recording device. 
[0007] Therefore, it is ah object of the present inven- 
tion to provide a method for recording and storing trans- 
port streams of data, which allows for more flexibility and 
which is capable of recording and storing simultaneous 
and independent transport streams of data. 
[0008] That particular object is achieved by the inven- 
tive method according to" the : wording of claim 1. Pre- 
ferred embodiments of theinventive method for record- 
ing and storing transport streams of data are within the 
scope of the dependent subclaims. 
[0009] The inventive method for recording/storing in- 



dependent and/or simultaneous transport streams of 
data is switchable to at least a first or recording mode. 
The recording mode comprises the step of receiving at 
' * least a 'first -transport stream of data -to be recorded/ 

5 stored. Further, received transport streams are divided 
into series of packets with respect to a predefined clock 
and/or with respect to the temporal relationships of said 
* transport streams. To each of said transport streams or 
series of packets, respectively, a recording header is as- 

io signed. Furthermore, a series of ■ partial transport 
streams is generated f rom at' least said series of record- 
ing headers and said series of packets. A time series of 
' said partial transport streams based on said clock is re- 
corded/stored as a complete or combined 'transport. 

is stream. 

* [0010] ; A basic idea of the inventive method is to clas- 
' sify transport streams of data to be simultaneously re- 
corded with respect to their temporal relationship and/ 
or with' respect to a given clock cycle of the method. The 

20 temporal relationship may be given 7 by ordering the 
transport streams with respectto their first appearance 
in time. - ; ' - ' 

[0011] Based on a clock or clock cycle of the method 
the transport streams and therefore the information con- 

25 tent of the transport streams is divided or subdivided into 
'"series of (information) packets. For each ' transport 
stream, which is continuously from its beginning to its 
ending, a time series of packets is generated, with each 
of said packets belonging to a distinct and 'well-defined 

30 • clock cycle. ■ •.;*;:-*.,' 
[001 2] To each transport stream (TS) and therefore to 
each series of packets (P) a recording header H is gen- 
erated. The recording header H may essentially de- 
scribe the temporal relationship of the distinct transport 

35 streams TS or channels and therefore may allow to dis- 
tinguish the transport streams TS and therefore the se- 
ries of packets and the packets' P from each other. 
[0013] ' The incoming information, L"e. the complex of 
all transport streams TS of data, is recorded and stored 

40 ■ 'as a sequence or a series of partial transport streams 
(ptITS), each element of the sequence or series of par- 
tial transport streams and therefore each partial trans- 
port stream ptITS itself contains the information of all 
-simultaneous-transport si reams TS of data : of a given 

45 ■ clock cycle. The whole' information "content which is re- 
ceived continuously, is represented by recording/storing 
a complete or combined transport stream CTS. i. e. as 
a time series or time 1 sequence of s£iid partial 'transport 
streams ptITS, which is based on said clock or clock cy- 

50 cie. The partial transport streams ptITS for each clock 
cycle are generated from at least said series of record- 
ing headers H and said series of packets P for the re- 
spective clock cycle. ; " * 
■[0014] Additional information may be included into the 

55 partial transport stream ptITS, Which, of course, limits 
the bandwidth of the method. ! 
[0015] A fundamental aspect of the inventive method 
is therefore to combine arid/or multiplex several partial 
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transport streams - eacrv appearing on its own iso- 
chronous channel- into a single combined and/or com- 
plete transport stream CTS to allow the recording of mul- 
tiple events simultaneously and to allow further the starl- 
ing and/or ending the recording of an event while the 
recording of another event is, running. 
[0016] In accordance with a preferred embodiment of 
the inventive method the transport streams TS of data 
are received from a common digital bus system., That 
particular bus system may be based on an i.LINK®/ 
IEEE 1394-based network-.bus and/or interface r which 
has some importance. among possible architectures for 
home networks HNL Of course, further protocols/bus ar- 
chitectures are possible, e. g. IEC61883, AV/C, HAVi®, 
or the like. 

[0017] A particular. simple and easy to realize ^embod- 
iment of the inventive method may be achieved by using 
a clock cycle of constant width/duration or constant fre- 
quency, respectively^ in ihe process of. dividing said 
transport streams. ^connection with a common digital , 
data bus system the bus cycle of the employed data bus 
may be used as the clock cycle for dividing sycty trans- 
port streams into packets. ;. <~' i- V-! 

. [0018] For a particular simple and reliable organiza- 
tion of the incoming information it is suggested to gen-, 
erate each partial transport stream ptITS with a heading 
code. section indicating at least the start of a new clock 
cycle/bus cycle, and therefore the beginning of a new 

, recorded/stored partial transport stream ptITS. 
[0019] Of course, such a heading code section .may 
be a heading cycle start indicating section CS I -which 
may be present on the network or bus - if any - and may 
include further information and, not only represent the 
fact that a new cycle is beginning. For instance, the cycle 
start indicating section CSI may also contain, complete 
time information with respect to the recorded/stored par- 
ticular partial transport stream ptITS. 
[0020] According to a further embodiment of in- 
ventive method the transport streams. TS ace received 
by multiplexing and in particular by multiplexing from two 
or more isochronous channels of ,sajd cqmmon digital 
bus system,. . 

[0Q211 — Multiplexing n in. particular- frorn^ ispchrppous 
( channels^has }he ; advajitage that a pi;edefin^o}temporal 
structure ,js 7 g^en .and jd'ef in.ed , by ; -,th.e process .of multi- 
plexing, and/or. -by the . temporal, structure of .the iso- 
chronous channels itself. , ... 

, [0022] , For a simple evaluationpf the series of packets 
and therefore of the series of partial transport streams 
ptlTSthe recording header H may be generated and/ or 
received with respect to the given temporal relationship 
according to the multiplexing process and/or according 
to the temporal relationships of the isochronous chan- 
nels. The recording headers H may also be generated 
f rom .or be identical with the so-called packet identifiers, 
PID being present on the bus or network when using 
distinct data stream concepts, in particular MPEG-2 or 
the like. The PID on the data bus may be embedded into 
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the packet as is realized for example by the. MPEG-2 
systems. 

[0023] In a further embodiment of the inventive meth- 
od each packet of each of said series of packets is 
paired and/or concatenated each at a time with said re- 
. spective recording header H within each partial, trans- 
. port stream ptITS, in particular with the recording header 

H preceding the respective packet. 
. [0024] That means that for each distinct clock cycle 
and for. each transport stream a given packet of infor- 
mation is taken and combined with the recording header 
H belonging to the particular transport stream and there- 
fore to the series of packets of the particular transport 
stream. If the recording header H precedes the informa- 
tion content of the given clock cycle for the given trans- 
port stream TS, the particular information content-can 
reliably be recognized and identified. - . 
[0025], In general; the received transport streams TS 
o r at least pa r ts t he r eo f have to be sto r ed o r bu f fe r ed 
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into buffer storage means in advance of and/or during 
the generation of the partial transport .streams ptl.TS. 
This allows a particular reliable organizing pf the multi- 
plexing process and therefore avoids, the loss of. data. 
[0026] According to the above mentioned application 
to home networks, video and/or audio data are received 
at least in part within said transport streams TS. 
. [0027] To allow a rapid information exchange . be- 
tween the components of a home network and rapid re- 
cording and storing processes, said video and/or audio 
data are received in compressed or compactified form, 
in-particular in the MPEG-2 format or the like. , 
[0028] . In the application of a home network HN com- 
prising customer equipment and customer advices it is 
preferred to have the received transport streams JTS of 
data D.stored as said series of partial transport streams 
ptITS to a physical storage media device, such as mag- 
netic tape devices, opticat.magnetical, magneto^optical 
.disc devices or. the like, 

[0029] One-of the major advantages of the above de- 
scribed method is that by storing packeted information 
together with their recording header and/or packet iden- 
tifier nriultiple recording processes can be started, con- 
tinued,, and/or terminated independently from each oth- 
er, as long as the band width of the method - given by 
the clock cycle - and/or of the employed physical storage 
media device is sufficient. . 

[0030] Therefore, if during the receipt of a given 
number of transport streamsTS - recording of a further 
or additional transport, stream TSa is requested, it is 
checked whether the band width of the method/storage 
media device allows the,, further requested transport 
stream TSa to be recorded. Furthermore, the request 
for recording the f urther transport stream TSa is rejected 
in the case of an, insufficient band width. On 'the other 
hand, in the case of a .sufficient band width the further 
transport stream T§ajs incorporated into the series of 
former transport streams TS, in particular at a position 
in accordance to its temporal relationship to the former 
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transport streams and/or to the isochronous. channels 
. ot the bus system, and is - of course, - described by a 
further recording header Ha or packet identifier of the 
additional transport stream T.Sa. - , , 
. [0031] , In the case of termination of the request of a 
distinct transport stream TSd and/or the termination of 
the distinct transport stream TSd itself - which has ac- 
tually been in the list or series of transport streams to 
be recorded for a given time interval - the process_of the 
. .recording of the residual transport streams TS is contin- 
; ued. The information content of the terminated transport 
; stream TSd -.which will then be empty - may be filled 
with blank information and the position -of , the residual 
transport streams will be unchanged. • 
[0032] According to a further. embodiment of the- in- 
centive method for recording/ storing transport streams 
TS ol data, a waiting mode is provided which is entered 
in. the case that the recording requests for all transport 
streams J.S. or all-transport streams TS itself are termi- 
nated. - . ■ ( 
. [0033] If all requests for recording data streams are 
terminated or withdrawn, the inventive method switches 
to the waiting mode, in which no recording - or playback 
- process. is executed. 

[0034] In a further embodiment of the inventive-meth- 
od also a playback mode, is provided for playing back 
transport streams TS previously being recorded/ stored. 
Fu rthermore, said .playback mode can be entered only 
from said waiting mode to avoid conflicts with the re- 
quested recording processes. .- - 
[0035] Some of the basic principles and main advan- 
tages of the inventive method for recording and storing 
transport streams of data over the state of the art meth- 
ods will be summarized in the following. 
[0036] As current analog video cassette recorders 
(VCR) can record only one program, i.- e. one. distinct 
transport stream TS of data, .at a time onto the running 
tape - a fact which also applies for the digital video (DV) 
SD-format of digital video cassette recorders. - and as 
new types of digital storaged media devices have al- 
ready been developed, in particular to record MPEG-2 
transport streams, it has become necessary to develop 
the inventive method for-recording and storing transport 
streams TS of data which are present on digital data 
busses employed in known networks and in particular 
in known home networks, 

[0037] The proposed inventive method is capable of 
recording multiple, events - i. e. multiple transport 
streams TS of data - simultaneously. Furthermore, the 
inventive method as described above is capable of start- 
ing and/or ending a process of recording eventsArans- 
port streams of data, while the recording and storing of 
other events/transport streams of data remain unaffect- 
ed. • . 

[0038] The problem solved with the inventive method 
arises, as some kinds of ,stora,gefnedia devices are con- 
strained physically by their .nature to have only one 
physical, feed to. the storage medium. This applies, for 



example, for tape based devices, where the tape con- 
tains only one or maybe several but a limited number of 
. traces for continuous stream data. This also applies for 
-, most disc media as optical. laser T based discs or mag- 
. 5. netical.or magneto : optical discs, as only one physical 
-storage feed is accessible in these cases. . 
[0039] With the inventive method it is for the first time 

- possible to receive data not only from one isochronous 
channel. Therefore:- in particular in a network environ- 

io ment such as an i.LINK®/IEEEl394-based network 
bus/interface, the receipt of data streams not only from 
a single source but from a> variety of data sources con- 
nected to the network is, possible independently and si- 
■ multaneously. Additionally, in contrast to.the current 

is state ol the art, the transport streams of data Xobe re- 

- corded are organized, checked, and processed in a par- 
ticular reliable manner.; - : , 
[Q040] r . -The .invention .- : in. particular , for- transport 
, stream storage devices on the. basis oMhe MPEG-2 tor- 

20 . mat - iscapabieiof recording several events simultane- 
ously, from one or more sources ,on the network and fur- 
ther capable of commencing and finishing the recording 
. ^ of the events and transport streams while the recording 

- of the other events and/or transport streams is active 
25 and uneffected. * - • , *'..<„. 

[0041] Therefore, . in a digital home network .environ - 
• ment, the storage device can principally interact with or 
be controlled by one or. more digital video broadcasting 
(DVB) devices or with any other equipment, being able 
*30 to source digital video data, in particular MPEG-2 partial 
■or full transport streams TS, to .interactively, select one 
or several services or transport streams to record simul- 
taneously and concurrently. According to the inventive 
method, all. required r partial or full transport streams to 
35 be recorded into a single complete or combined trans- 

- port-stream are multiplexed and stored on the physical 
storage medium device. . ,. 

,[0042]: During a recording, for example when the stor- 
. age device is already recording an event from: a DVB 

40 receiver, the user or another user employing another de- 
vice, can add, additional services, or- transport streams 
to be recorded, as long as : the.VCR has free, band width 
.to accommodate the-additional data streams on the stor- 
age medium. -Additional services or transport streams 

45 , can originate from theisame transport ..stream currently 

- .being:received or from .a. separate device elsewhere in 
the home network. ■ ■ -» ■ ? > : ' - . 

[0043] In the recording mode. of the inventive method 
ail services ipr transport ^streams TS to.be recorded/ 

50 stored may arrive at the storage device via the same 
interface - for example the i. LIN K<g>/IE EE 1394-b us/inter- 
face- each on its own isochronous channel. Current 
. 1394; link ICs can monitor only a single channel out of 
up to 63 possible isochronous channels at a time. There- 

55 tore,. in a certain realization of the invention a 1 394-link- 
solution is required, which can monitor several iso- 
chronous. channels simultaneously or which has multi- 
ple single-channel 1394-interf aces. : . 
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[0044] The data from the distinct se'rvicesArarisport 
streams may arrive within the employed home network 
in every I EE El 394 bus cycle but need not. There may : 
be of course cycles in which no-data are contained for 
one or-more connections, i. e. for one or for more posi- • s 
tions in the series of packets. For this reasbn', the incom- 
ing data for each connection/transport stream may be 
buffered in 'order to be able to multiplex the data into a 
continuous combined transport stream CTS. 
[0045} In a reatization for such a buffer storage 10 
means, each isochronous channel receiver may place 
data in a respective and assigned transport packet FIFO 
buffer (first-in/first-but). A respective transport stream 
recording processor multiplexes data from each buffer 
to generate a single combined transport stream CTS to- is 
be streamed tb the' storage medium device. The stored 
combined transport stream CTS must be compliant; so 
that reliable coding is guaranteed in the playback "ririode, 



oh recording medium, in the case of a sufficient band 
width capacity a re-multiplexer checks on whether or not 
a re-aflocation df PIDs is necessary with the introduction 
and incorporation of the further event to be recorded. 
When such a re-allocation is necessary the re-multiplex- 
er build hew PAT, PMT, SIT tables' and inserts them into 
the mufti-event ptITS while continuing the recording ses- 
sion with the updated ta'bles. 

[0049]-' As "described above, the provided playback 
mode may be entered by a user only in the case when 
air' recordings have been terminated and the inventive 
method or the particular storage device is in the : waiting 
•mode. Only in that case the playback of a recorded set 
of transport streams can be started. Ah event will be able 
to be played backfrom a tape, a disk or any other stor- 
age device medium containing multiple events in paral- 
lel. ' ' • • 
[0050] Although there is - in particular for tape media 



in particular not only in'the device which made the re- 
cording, but also in any other equivalent storage device, 20 
for example from another manufacturer. ^ 
[0046]" Of course, during the recording mode addition- 
al information has to be included into the partial trans- 
port stream ptITS, for example a program association 
table PAT, a program map table PMT, selection informa- ' 2s 
tion table SIT and others, the latter of which describing 
the particular information units being selected from all 
information sources 1 existing in a network for the'record- 
ing/playback process. < ^ . 

[0047] Valid PAT, PMT and SIT tables are essentially 30 
provided by a program specific information/service in- 
formation PSI/SI generator block. If services are'accept- 
ed f rom different source devices it might be possible that \ 
some re-multiplexing is necessary, as the services from 
different broadcast or storage systems could possibly 35 
use common or already occupied recording headers H 
or PID values. If a particular header or PID processor 
functionality is' not provided by the system, the' storage 
device for recording/storing and playback will decline to 
record a new service possibly with ah already occupied 40 
header or PID value-, which is then in conflict with current 
recording processes and therefore with current informa- 
tion contents already been recorded -The ref ore, accord- 
ing to the inventive method a storage deviceand in par- 
ticular' an:MP£G TS storage devieehas to automatically ^5 
updatTe-^SI and' Smafbie'S'to'marntain a compliant com- 
bined transport stream CTS in the case when recordings 
are added or stopped/' = " : 
[0048] :To initiate a recording session, the user selects 
the event to be recorded by navigating the possible de- 'so 
vices or data. sources in the home network HN. When 
the user starts the recording process, the mode control 
of the method and the storage device places the storage 
device into the record mode. In that particular state any 
playback request entered by the user or by another user ss 
is rejected. However, if a user wishes to record a further 
event in parallel to be recorded, it is checked on whether 
or not there is sufficient band width capacity available 



- ho standard method available to catalogue a storage 
mediums complete contents on the storage medium it- 
self, it is possible to use known methods of memory la- 
bels or memories : in cassette (in DV format) to register 
the recordings and storings in a proprietary way, so as 
to make fast indexing easier, in particular without having 
to spool tape media to scan for the events. 
[0051] Using the memory' in cassette (MIC) index, a 
quick spool to the start' of an event can be achieved. A 
playback mode is then started. Addih'g or the disappear- 
ance of an event recorded in parallel wilhnot effect the 
event currently being played back. 
[0052] When the event being played back is the only 
event recorded on the storage medium, i. e. when no 
other events where recorded in parallel, then no play- 
back TS processing is required, as the ptlTS on thestor- 
age medium is already valid for the event being played 
back. If the required event is accompanied by others, or 
in the case when others appear during a playback, then 
TS processing is activated and carried out by a TS play- 
back processor. TS' processing in this case means the 
tittering of PID streams belonging to components of oth- 
er events, the' substitution of the PAT,' PMT and SIT ta- 
bles to be valid for the' single program ptITS output to 
the home network HN; and possibly the re -processing 
of PIDs which had been changed during the recording, 
to enable a seamless decode on the display device: 'For 
a local display session of an event, a demultiplexer and 
an A/V decoder are required. * 
[0053] The present invention will be understood in 
more detail' together with its numerous modifications 
and advantages from the following detailed description 
of preferred embodiments and by means of the accom- 
panying drawings, wherein ■ 

Fig. 1 is a schematical drawing of a home net- 

work' to v * which the inventive method 
' may be.a^plfed, 1 ' 

Fig.-2 is a block diagram of*a storage medium 

device involving the inventive method, 
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Fig. 3 - is a block diagram showing a-p'ref erred 

" r - * embodiment of the inventive method, 
Figs. 4A, B . elucidate the'relationship between data 
■ - - • ' ' on the bus/network and data orva'Stor- 
: ■ ■ . age medium stored according to a pre- 
"■ f erred embodiment ot the inventive 
method, - . . - ' . . 
Fig. 5 is a block diagram showing details of an 

embodiment of an home network inter- 
face involving the inventive method, 
Fig. 6 is a block diagram showing schemati- 

■ * * cally a recording section involving the 
inventive method, 
Fig 1 . 7 - is a block diagram showing a playback 

section involving the inventive method, 
and 

Fig. 8 shows a complete or combined trans- 

' ' ; " port stream CTS on a storage medium 

-according to a preferred embodiment of 
:) the inventive method. 

[0054] A typical home network to which the inventive 
method may be applied is shown schematically in Fig. 1 . 
[0055] Connected to a data bus system/interlace 1 - 
in particular on the 'basis of a IEEE1 394-based bus/in- 25 
terface - are different "devices serving as data sources 
for video and audio data. These devices are for example 
■digital video broadcasting (DVB) receiver or HN-tuner ' : 
4, video cassette recorder (VCR) 3, home archives 2, 
particularly based on personal computers, interactive - -30 
and service on demand terminals (SDT) 6, and DVD de- 
vices 7 or the like. Furthermore, controller arid/or display 
devices 5 may be connected to the bus system 1 . Trans- 
port streams TS containing information to be stored/re- 
corded as well as control information may be supplied • 35 
by these devices via the network bus 1 to a storage de- 
vice 8 which can be controlled and monitored by a local 
monitor and user interface 9. 

[0056] Fig. 2 shows by means of a schematics! block 
diagram the overall organization of a storage medium 40 
device 8 connected to a common- digital data bus 1- on 
the basis of a IEEE 1 394 bus/interface system and em- 
ploying the inventive method for recording/storing trans- 
port streams of data/ 

[0057] The storage medium device 8 comprises the 45 
storage medium 8a- perse as well as a TS recording 
processor 11 and a TS playback processor 12 which 
control and carry out the record mode and the playback 
mode of the inventive method employed by the storage 
medium device 8. The storage medium device 8 is con- so 
nected to the common digital bus 1 via the home net- 
work (HN) interface 10. According to this connection 
transport streams TS 'of data may enter the storage me- 
dium device "8 or vice versa may be supplied tothe digital 
bus 1." * : - "'■ ■ ■ - - ~- * 55 

[0058] On the other hand- distinct data streams may 
be supplied via a A/V decoder -i 3 to a locally connected 
display device 14. 



[0059] The organization of a preferred embodiment of 
• the ' inventive method for recording/storing transport 
■ streams ot data is shown by the flow chart of Fig. -3. 
• [0060] -The preferred embodiment of Fig. 3 employs 
5 ; a waiting mode 15, a record mode 17 and a playback 
mode 16 for recording and playing back transport 
' streams of data, respectively. * • • 

■ [0061]". The ground state ot the method is the waiting 
•mode 15 in which the method checks for incoming re- 
io. - quests for recording or playing back events from/to the 
home network HN. ■ : ' • '• 

[0062] Upon a request for recording an event from the 
1 home network to the-storage media device 8 in step Rl 
it is checked in step R2 on whether ornot the method is 
already in the playback mode and if so recording request 

- is f ejected. If the method is not in the playback mode or 
is already in the recording mode it starts to receive data 
from the' isochronous channels in step R3. If necessary, 
PI D "processing islnitiated in step R4. If the program se- 
:lect ion/service information table has to be updated a 
new PSI/SI table is generated and incorporated into the 
partial transport stream ptITS in step R5. Then recording 
is started in step R6. 

[0063] If on the other hand it is requested to play back 
ah event recorded previously in step PI, it is checked if 
the method is still in the recording mode in step P2 and 
if so the playback request is rejected. If the method is 
'not in the record mode the method searches for theVe- 
quired data or event recorded on the storage medium 8 
in step P3. Then the data or "the event is played back to 
the HN in step P4. 

[0064] Figs. 4A and 4B demonstrate the relationship 
-between data present on the bus/network and data on 
a storage medium stored according to its preferred em- 
bodiments of the inventive method. 
[0065] Fig. 4A shows the time structure of data 
present on a data bus/network f of example of a data bus 
with-an I EEEl 394-structure having a bus cycle duration 
of 125'u.s. On the data bus/network the beginning of 
each bus cycle is indicated by the so-called cycle start 
or cycle start indicator CSI. Depending on the band 
width of the data bus/network a distinct amount of data 
may be transported in a time multiplexed structure, i. e. 
the band width of the bus network is subdivided into sec- 
tions 1 for isochronous data channels as well as asyn- 
chronous data "channels. - ; * ' ' 1 '* 
[0066} In the examples ofTig. '4A among other iso- 
chronous channels and asynchronous data data D*1 and 
D2 for isochronous channel' connections T and 2 are 
present for the bus cycle shown in Fig. 4A. ' " * ; 
[0067] According to the temporal relationship of dat- 
ablocks Dl and D2 - defined by the time arrow of Fig. 4A 

- and/or the possibly embedded packet identifiers P!D1 
and PID2 the inventive method composes on the-stor- 
age medium a complete or combined transport stream 
CTS in accordance with afore-mentioned temporal re- 
lationship of data packets D1 and D2 to be stored and 
in accordance with the given transport direction/ as 
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shown in Fig.-4B.- - v . ■ • 

[0068] The beginning of each bus cycle may be rep- 
resented on the storage medium within said complete 
or combined transport stream as a. cycle start mark C. 

-Data blocks D i and D2 present on the data bus/network-, 
are embedded by the inventive method within .partial 
transport sitcrms plITSI andptlTS2, respectively. With- 
in said pnrn! transport streams ptITS and ptlT.S2 the 
data Di nrd D2d per se are stored within packets P1 
and P2 c^ch di which being preceded by. a so-called 
recotdtnq hcvoci H1 and H2. Each of said recording 
headers Hi.nr d H2 allows the inventive method, ta iden- 
tify rind to na-ipt :-hc recording/playback mode with the 
respective isochronous channels;. Therefore,, said . re- 
cording hc-ioofs Hi t H2 serve as^a identification on 
adnption pfCrimcic lor -the : data of . eaph jsochronous 
chanici nnj io-' cneh connection- x -o ' - 

[0069] f u r snows the structure of a : corr)ple^e. or 
combrriea ir.v spon .stream CXSon a storage meoium 
buili ut.\ L> cMipfc.*viftq;Ihe inventive method according to . 
a yi.ctc»tiv! c-»?>LioUuT»cnt for the case that the nurnjber of 
even:;* t: l* fo. crdcd changes .with time. , 
[0070] W :*-Tpicte or combined transport-stream 

- CTS t;, ozn^./ep Oy the temporal structure of^heripus 
cycle oMfi. ciit . buo on which the home>network is- 
b*t.c3 Tr »*.- l^-. cycle defines the bandwidth of the stor- 
ngc nrvx3.*,ij'T'. I :x'v.i:c c and also the length and the dura- 
tions t*»r t/*nsport streams ptITS. The combined 
,iMnsp"''-s ; "'<' : " TS is built up by a sequencaof suc- 
crssrvr it..*"** if-«n<vport streams ptITSj, ptlTTSj+1 , . 
ptiT Sj • T c .• -f o* when comprising in this ; example a 

.hc*c*r.-i * vx or indicating the start of a new, bus 
cycle t r«; . f t rf"*i!»on content of each partial transport 
s^chtt : . - ^>mi/ed as a sequence or, series of 
prtCk.-r\. t f ; - ^ tnis example fixed and identical, du- 
micv, : recording headers Iff havip^irrthis 

c>,^;r „ v « ocntical locations. 

[0071] 1 * ■>* -.1 ^nspprt stream ptITSj contains irvfor- 
mikjf ' : -r- atflc rent events and theretore record- 
ing r»ii.*>\ ' H3 each of which is fqNowed.by, 
p^c^.-r- ^ ■ i ; .t:.K3-p3 respectively.. • 
|007?) r it/in sport, stream ptlTSj+1 the record- 

in q of v «\ v«>. . » -vent : H2i. P2 has be.en terminated and 

. t n c / <^ <: * t -j* - 1 n 1 pu r th» ey en t H4* f?4- ba^s be ei[usta rt ed . 

. V hci# ^4 t * » ^00 oj tprxne : r second ,event,HSif rjee or . 
cmpr> r rr*. «. a *rnpe and a fourth lecatiop rif .occupied 
b> ^o;c*-:>^u r*c*^pc-s :H4 foJ lowed by the information 

. 1* ** k_»u it 1 event/packet P4, The same applies 

It* itn. ci* i^-iImI tirtnsport stream ptlJ,Sj+2. . 
[0073] VctfOmg 10 another realization of the-inven- 

, U^c nctrvxi c q m MPEG-2 systems or the like, pack- 
ets 01 mtorrvit on m,iy be used to build said partial trans- 
port ctrctrrt wtich.do not have a fixed duration and/or 
h strct^y .ioc-iiod PIC but a PID which is embedded into 

. the drstnet p^rKcts , (1 

(0074] , f 13 t> ttows in more detail the HN interface 
utili/rvi *k tt^ rnnnnrjing part between the storage me- 
dum rtovir.^ r ^*vl the common data bus 1 . 
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[0075] First of aH the HN interface 10 comprises a 
physical- layer 1 8 for connecting to the data bus 1 , in the 
cas;e.of Fig. 5 iHs-a IEEE 1394 physical layer. 
[0076] For each connection 1 to n to the digital bus 1 

5 there is provided, an isochronous channel receiver 19 
and a transport packet.;buffer 20 to store the received 
information f rom the TS in an intermediate stage to allow 
for. correct multiplexing. From the HN interface 10 the 
transport streams are supplied to the TS recording proc- 

io essor 11 and then to the storage medium 8a. 
• [0077] Fig, 6. shows by means of a block diagram 
more details of the TS recording processor 11 being 
connected to the HN interface 10. 
.[0078] ^ For, each connection to the digital data bus 1 

75 the TS recording processor 11 comprises a PID proces- 
sor 26, from which the transport streams are fed into a 
TS multiplexer 21, which forms a sequence of partial 
transport streams ptITS and therefore the complete or 
TOT>bin^xnranspoTrstream- CTS as a -ttme-series-of-foe 

20 partial transport streams ^plITS. CT$ is supplied to the 
storage medium 8a. If necessary, a PSI/SI generator 22 
^ , supplies additional information to the, partial transport 
, streams in the record mode of the inventive method. 
[0079], Fig. 7 shows the organization of the home* net- 

2B work utilizing the' inventive method in the playback 
mode. Due to the MIC index, or the like of .the storage 
medium 8a the location of the requested information to 
be played back is found. Then the partial transport 
streams pUTS are played back to the so-called TS play- 

30 .back processor* 12. Due to the interaction of a TS ana- 
. lyzer 24, a TS re-multiplexer 23 and the PSI/SI genera- 
tor.: 25 the requested information is selected from the 
partial transport stream ptITS. Then the processed par- 
tial, transport stream selected for output is^fed into the 

35 physical layer 1.8 of the data^bus connection of the HN 
interface. 



Claims ; 

40 ■ ■ 

1. Method fonrecording/storjng independent and/or. si- 
. multaneous transport streams of data, 

being switchable to at least a first or recording 
45 . mode, ■ . , 

said recording, mode comprising at least the 
steps of:. • . . - • 

, . a) receiving at least a first transport stream 

so (TS1 , TS2,. ..., TSn)of data (D1 , D2, ...,Dn) 

to be recorded/stored. 

b) dividing. each of said transport* streams 
. (TS1 j TS2, TSn) into .series of packets 

(P1, P2, ...,rPn) with respect to t a prede- 
55 fined clock and/or to the temporal relation- 

ships t v.Qf- ?; 3aicl.. transport streams .<TS1, 
. : TS2, .,.,:TSr>),, ...... 

c) assigning to each of said transport 
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2. 



3. 



6. 



8. 



streams (TS1, TS2, .... TSn)/ series of 
packets (PI, P2, . .. Pn) a recording head- 
er (H1, H2. .... Hn), 

d) generating a series of partial transport 
streams (ptlTSl, ptlTS2, ...) from at least 
said series of recording headers (HI, 
H2, .. . , Hn) and said series of packets (Pi, 
P2, .... Pn)and 

e) recording/storing a combined transport 
stream (CTS) as a time series of said par- 
tial transport streams (ptlTSl , ptlTS2, ...) 
based on said clock. 

Method according to claim 1 , characterized in that 
said transport streams (TS1 , TS2, .... TSn) of 
data (D1, 02, .... Dn) are received from a common 
digital bus system, in particular of an i. LINK/IEEE 
1394-based network bus and/or interface. 

Method according to any of the preceding claims; ■ 
characterized in that 

a clock cycle of constant frequency is used for 
dividing said transport streams (TS1 , TS2, TSn). 



4. Method according to any of the claims 2 or 3, char- 
acterized in that 

a bus cycle is used as a clock cycle. 

5. Method according to any of the preceding claims, 
characterized in that 

each of said partial transport streams (ptlTSl , 
ptlTS2, ...) is generated with a heading cycle start 
indicating section (CSI) for indicating the beginning 
of a new clock cycle and therefore the beginning of 
a new recorded/stored partial transport stream 
(ptlTSl, pt!TS2, ...). 



Method according to any of the preceding claims, 
characterized in that 

said transport streams (TS1, TS2, TSn) 
are received by multiplexing said transport streams 
(TS1 , TS2, TSn), in particular from isochronous 
channels of said common digital bus system. 

Method according to claim 6, characterized in that 
said recording headers (HI, H2, Hn) and/ 
or said temporal relationships of said transport 
streams (TS1 , TS2, TSn) are received and/or 
generated at least from the temporal relationships 
of said multiplexing step and/or of said isochronous 
channels. 

Method according to any of the preceding claims, 
characterized in that 

each packet of each of said series of packets 
(P1 , P2, Pn) is paired and/or concatenated each 
at a time with said respective recording header (HI , 
H2, .... Hn) within each partial transport stream 



9. 



10 



15 



20- 



(ptlTSl, ptlTS2,' ':.), in particular with the recording 
headers (H1, H2, ...) preceding the respective pack- 
et.' 1 - • 

Method according to any of the "preceding claims, 
characterized in that* 

the received transport streams (TS1 , TS2, 
TSri) or at least parts thereof are stored in -buffer 
storage means in advance of and/or during gener- 
ating said partial transport * streams (ptlTSl , 
ptlTS2, ...). .•-■'-«- 



10. Method according to* any of the preceding claims, 
characterized in that 

video and/or audio data are received at least 
' irrpari within said transport streams (TS1 , TS2, .... 
TSn). : ■ 
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* Method according to claim 10,' characterized in 
that " ' ■• - ' • 

said video and/or audio data are received in 
compressed or compact if ied format, in particular in 
the MPEG-2 format or the Tike. 



25 12. Method according to any of the preceding claims, 
characterized in that 

the received transport streams (TS1, TS2, 
TSn) of said data (D1 , D2, . Dn) are stored as said 
series of partial transport streams (ptlTSl, 

30 ptlTS2, ...) to a physical storage media device, such 
as a magnetic tape device, optical, magnetic, mag- 
neto-optical disc devices or the like. 
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13. Method according to any of the preceding claims, 
characterized in that 

if - during receiving a given number of transport 
streams (TS1 , TS2, TSn) - recording of a fur- 
ther transport stream (TSa) is requested, it is 
checked whether the bandwidth of the method 
or of the storage media device respectively al- 
lows the further requested transport stream 
(TSa) to be recorded, and 
the request of recording the further transport 
stream (TSa) is rejected in the case of an insuf- 
ficient band width, 

whereas in the case of a sufficient band width 
the further transport stream (TSa) is incorporat- 
ed into the series of the former transport 
streams (TS1 : TS2, .... TSn) at a position ac- 
cording to its temporal relationship with respect 
to the former transport streams and/or the re- 
spective isochronous channel of the bus sys- 
tem. 

14. Method according to any of the preceding claims, 
characterized in that 

in the case of terminating a request for record- 
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ing a distinct transport stream (TSd) and/or termi- 
nating the corresponding distinct transport stream » : , 
(TSd) itself processing and recording of the residual 
transport streams is continued with the position of 
the information content of the terminated transport s 
stream (TSd) being filled with blank information. , 

15. Method according, to any of the preceding claims, 

characterized in that » > ■ i* . 

. a. waiting mode is. provided which is entered to , 
in the case that the recording requests of. all trans- 
port streams (TS1, TS2, .... TSn) and/or the trans- 
port streams (TS1 , TS2, ...... TSn) itself are terminat- 
ed. . < f ^ ■ 



15 



16. Method -according to claim. 15, characterized in 
that 



a playback nnpae ts proviaecTfor.piaying bacK 
transport streams (TS1, TS2 : TSn) previ- 20 
ously recorded, and, . 

said playback mode can be enteredonly from 
said waiting mode. . . - s • ■> 



25 , 



30 



35 



40 



45 . 



SO 



55 



BNSDOCID: <EP 1067770A1_I_> 




BNSOOCID: <EP ioc7'?tJk- 



10 




BNSDOCID: <EP 1067770A1J_> 



12 



EP 1 067:770 A1 




.EP :i 0&7 770 A1 



C3 

oo 



0> 


£ 


OO 

eo 




Urn 

o 


QJ 


Cn 





ft. 



OO 

& 

a. - 



V 





u. 








to 






H 


cs 




< 



V 





i— 








X 










in 




H 


Re mul 




oo 



V 



8 

o 
Cu 
_^ 

-O. 



00 



bi) 











c 






— ) 


i i 




+ 


«— 






LU " 


cd 




in-: 


a 




LU 

















CO 

H 



■3 u '^T 

a- a- 



3 

o. 



2: 

a: 



17 



BNSDOCID: <EP 1067770A1_!_> 




18 

BNSDOCID <EP 1067770A1 J > 



r 



,• 4EPVT 0©7 770 A1 



European Patent 
OJIice 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 3264 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
ot relevant passages , , ,. 



EP 0 735 675 A (TOKYO SHIBAURA ELECTRIC 
CO) 23 July 1997 (1997-07-23) 

* the whole document * 

EP 0 917 355 A (SONY INTERNATIONAL EUROP 
GMBH) 19 May 1999 (1999-05-19) . , s 

* column 9, line 7 - column 10, line 3; 
figure 9 * 



" Relevant 
to Claim 



1-16- 



lr-16' 



CLASSIFICATION OF THE 
APPLICATION (tnt.CI.7) 



H04N5/00 

G11B20/12 

G11B27/30 



US 5 619 337 A (NAIMPALLY SAIPRASAD V) '* 
3 April 1997 (1997-04-03) r * 

* column 6, line 35 - column .7, line 8; -/ 
figure 3 * , . ,.- . t 

W0 95 27977 A (PHILIPS ELECTRONICS' NV 

;PHILIPS N0RDEN AB (SE)) 

19 October 1995 ,(1995-10-19) : . - - 

* column 29, 1 ine 18 - line 24 * . . . . 

W0 93 40839 l{ (K0NINKL PHILIPS ELECTRONICS 
NV PHILIPS NORDEN AB (SE)).' 
17 September- 1998 (1998-09-17) 

* the whole document * 

EP 0 893 913 A ( CANAL PLUS SA) 
27 January 1999 (1999-01-27) 

* column 2. line 19 - line 29; claims 
1-5,25 * 

BL0KS R H J: "The IEEE-1394 high speed- 
serial bus" 

PHILIPS JOURNAL OF RESEARCH , NL . ELSEVI ER ,"' . 7 
AMSTERDAM , 

vol. 50. no. 1. page 209-216 XP004008212 
ISSN: 0165-5817 
i* page 210. paragraph 4 - page 215, 
paragraph 2 .* 



2,11 



The present search report lias been drawn up* lui all claims 



PUc« ol searcn 



THE HAGUE 



Date oi comp4enon ol the search 

13 December 1999 



TECHNICAL FIELDS 
SEARCHED (IM.CI.7) 



H04N 

G11B 



Brunet, L 



category of cited documents 

: particularly .-ei^vani tt ia<en alone 

. particularly relevant it combined wrth a nether 

document ot th» same category 

lecnnotogicai backgiourd 
■ non-wntt*n disclosure 

iru*rmeaiata document 



T tneory or prtnctpie underlying :ne indention 
E . eanior patent document, but pubhohed on. or 

after, the tiling date 
D : documenl cited in the application 
L : docunnent cited tor other reasons 

& msmD4f or tne same paterv tamiiy. corresponding 
document 



19 



BNSDOCID: <EP 1067770A1_I_> 




EP 1 067 770 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 11 3264 



This annex lists the patent family members relating to the patent oocumerts cited in the above-mentioned European search report 
The members are as contained in the European Patent Oftice EOP file on ~ ^ * - " 

The European Patent Once is m no way liable tor these particulars which are merely given tor the purpose ol information. 

j 13-12-1999 



~~ Pa tenf document 
- cued in search report 


" Pjblicaiiori 
- .dale 


Patent family 
member(s) 


Publication 
, date ■ 


EP 0785675 


A " 


23-07-1997 


IP 
u r 




31-07-1997 








r a 




- 47 7 07-L997 


EP 0917355 


A 


19-05-1999 


Chi - 




16-06-1999 










. 11239186 A 


31-08^1-999 


US 5619337 


A 


08-04-1997 


NONE 






WO 9527977 


A 


19-10-1995 


US 


5579183 A 


26-11-1996 








US 


5596581 A 


CI Ul lyj / 








AU 


692235 B 


04-06-1998 








AU 


1821895 A 


30-10-1995 








- AU 


688868 B 


19-03-1998 








All 


1822095 A 


30-10-1995 








AU 


701481 B 


28-01-1999 








. AU . ~ 


6079498 A 


18-06-1998 








' ! BR " 


9505873 A 


29-12-1998' 








' "* EP ' 


0702879 A » 


27-03-1*996 








. fP-- 


,070287-7 A,. ■ 


27-03t1996 








' EP 


0858230 A 


12-08-1998 








FI 


955887 A 


07-12-1995 








HU 


73451 A 


28-08-1996 








W0' : 


9527978 A 


19-10-1995 










fi ^9505195. T. .. 


20-05-1997 








JP . 


-8511413 T 


. 26-11-1996 








PL ' 


311953A 


18-03-1997 








■ US' '" 


5566174 A * " 


15-10-1996 














, WO, 9840889 \, 


A 


~17-09-1998 


• . EP 


-.0904585 A . 


- 31-03-1999 








CN 


12 19265, T. 


;i 09-06-1999 


EP 0893913 


A 


27-01-1999 


AU 
WO 


8353498 A 
9'905854-A...' - 


16-02-1999 
•^-62-1999 



For more details about this annex : see Ottioal Journal of the Eurooean Patent Oftice. Mo. 12/82 



BNSDOCID: <EP 1067770A1_t_> 



20 



